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Introduction
Network regional universities often have small classes on each of several campuses.  Hence either
students at some campuses were disenfranchised by having fewer unit offerings, or classes repeated,
at great inefficiency, on each of many campuses.  Video conferencing has provided one possible
method of teaching classes to several campuses more efficiently.  The School of Biological and
Chemical Sciences at Deakin University has used both room-based and desk-top video conferencing.
This paper outlines how we have used video conference lectures in two of our third-year organic
chemistry units.
The teaching of chemistry requires the use of detailed chemical and technical imagery to depict the
3-dimensional structure of molecules, reaction schemes, and other chemical concepts.  Normal (room-
based) video conferencing provides a low-resolution visual link that is unsuitable for the transmission
of such imagery [1, 2].
The Deakin University BCS Model
There are many possible solutions for overcoming  the deficiencies of video conferencing.  At Deakin
University, the School of Biological and Chemical Sciences is using video conferencing links to
provide real-time teacher-student and student-student audio-visual interactions.  We have chosen to
supplement the video conferencing link by high-resolution computer-assisted presentation of visual
images.
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Figure 1. Schematic diagram showing how computer-aided lecture presentations are used to supplement the video
conferencing link.
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Figure 1 is a schematic diagram showing the use of video conferencing in the teaching of third-year
chemistry units.
¥ The video conferencing link provides visual and audio interaction between lecturer and
students on one campus (e.g. Geelong) with students on a second campus (e.g. Rusden).  In
practise, half the lectures are taught from Geelong while the remaining lectures are taught from
the Rusden campus.
¥ High-resolution imagery (chemical structures, equations, etc.: e.g. see Figures 2 and 3) are
presented on a second screen in a computer-aided presentation.  Students are either given or
purchase black-and-white hardcopies of the computer-aided presentation, but can view and
download colour copies (in non-editable PDF format [3]) of the computer-aided presentation
from a password-protected WWW site.
¥ The lecturer elaborates on any point by writing on a piece of paper which is viewed by
students at all sites by the use of a document camera via the link.  Students also use the
document camera either to clarify a question they wish to pose to the lecturer, or to answer a
question posed by the lecturer. However, one unsatisfactory aspect is that use of the
document camera results in loss of the face-to-face visual link.
Images
All images for the third-year units taught by video conferencing were prepared to maximise legibility
and clarity.  These are the same principles that should apply to the generation/production of any
diagram used in teaching.  Specifically,
1.  All diagrams were prepared using:
¥ mathematical equation typesetting software (Expressionist [4]);
¥ graphical software packages (DeltaGraph Pro [5] and Excel [6]); or
¥ chemical structure drawing software (ChemDraw Pro and Chem3D Pro [7]).
A minimum font size of 18 point was used for all diagrams.
2.  Optical chemical-structure recognition software (Kekul [8]) was used to convert scanned
(TIFF) chemical structures into ChemDraw files [6; also see Figure 3]
3.  Presentation software package (PowerPoint [6]) was used to give a consistent "look-and-
feel" for all layouts, images and text. Helvetica font [9] (with minimum size 24 point) was used for
maximum legibility and clarity.  Colours were used to highlight important points, but the number
of colours kept to a minimum [9]: see Figures 2 and 3.  (EditorÕs note: slides slightly distorted due
to adjustment for publishing).
The Future of video conferencing at Deakin University
Deakin University intends installing computer-network ports in all video conferencing classrooms.
Simultaneous video conferencing and computer-network links will provide multiple-media
presentation and transmission of high-resolution imagery, combined with real-time teacher-student
and student-student interactions.  The use of graphics tablets [10] as computer-input devices,
coupled with the network program Timbuktu Pro [11] will use the computer network as an
interactive electronic whiteboard facility without the loss of the face-to-face visual link.
Furthermore, the lecturer, on one campus, will have real-time, interactive control of the computer-
aided teaching on all campuses.  We call this simultaneous multiple (telecommunication) media
teaching.
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Figure 2. Pericyclic Reactions: Sigmatrophic
• ... synthesis of lysergic acid ester
lysergic acid ester
Figure 3. Arynes - ... organic synthesis
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Other initiatives within the Deakin University, School of Biological and Chemical Sciences include:
1. Use of desktop-based video conferencing for tutorials on the use of computational 
chemistry software;
2. Use of cable- and satellite-television (Optus Vision) for delivery of teaching from one 
campus to several locations [12]; and
3. Video conferencing lectures involving multiple campuses within Deakin University and other 
interstate universities.
In an ideal world, there would be sufficient resources for all students to be taught by a ÒliveÓ
lecturer, but this is not always possible.  Video conferencing can be used to bring together students on
one campus with a lecturer on another campus in a ÒliveÓ, interactive lecture.  Computer-aided
instruction can be used with video conferencing in a simultaneous multiple-telecommunication-media
environment where each technology is used in a synergistic manner.
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